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(54) PHOTO-SENSITIVE RESIN COMPOSITION AND MULTI-LAYERED PRINTED CIRCUIT BOARD USING 
THE SAME 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-layered printed circuit board formed with a flame resistant, highly heat 
resistant and non-electrolytic plated membrane in a good reliability. 

SOLUTION: This photo-sensitive resin composition contains (A) at least an ultraviolet light-curing resin obtained by 
reacting a reaction product of a bisphenol type epoxy resin compound with an unsaturated monocarboxylic acid, with a 
saturated or an unsaturated polybasic acid anhydride, (B) a polyfunctional epoxy-based compound, (C) an epoxy compound 
having both (meth)acryl group and epoxy group in its molecule, (D) a tetrabromobisphenol A type epoxy-based compound, 
(E) a photo-radical initiator and (F) a filler. 



LEGAL STATUS 

[Date of request for examination] 09.09.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



httpi/Awv^jpdljpo.gojp^ 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention - an insulating resin layer and a conductor » it is related with 
the fire-resistant insulation photopolymer constituent and multilayer printed wiring board for multilayer printed wiring boards 
by the so-called build-up method of construction in which carry out the laminating of the wiring layer by turns, and it is made 
to form 

[0002] . . 

[Description of the Prior Art] Improvement in the speed of the densification or the calculation function to electronic 
equipment, such as a mainframe computer, advances with progress of electronic technology in recent years, and it is 
********. Consequently, the multilayer printed wiring board with which the circuit circuit was formed in the multilayer for 
the purpose of densification also in the printed wired board has been brought into the limelight. 

[0003] Conventionally, the multilayer printed wiring board which made it connect and flow through an interior circuit as a 
multilayer printed wiring board for example was typical. However, since such a multilayer printed wiring board carried out 
the connection flow of two or more interior circuits through a through hole, it was difficult [ it ] for a wiring circuit to become 
complicated too much and to realize densification or improvement in the speed. 

[0004] as the multilayer printed wiring board which can conquer such a trouble - recently and a conductor ~ the multilayer 
printed wiring board which carried out the built up of a circuit and the organic compound insulator by turns is developed, for 
example, it is indicated by JP,4-148590,A etc. the conductor of the upper and lower sides of the printed wired board produced 
by this method of construction « the flow of a wiring layer can form the detailed breakthrough by photo lithography using the 
photosensitivity of a resin constituent, and can take a flow with plating This hole is called photograph BAIA hole. For this 
reason, in the through hole by the drill which is the flow method of the conventional printed wired board, the diameter of a 
photograph BAIA hole by the photo lithography of a build-up method of construction becomes possible 0.1mm or less to 
0.3mm of the path being a limitation. This means that it is possible to make small the diameter of a land on a wiring side, and 
can attain densification of wiring. 

[0005] However, although the conductor layer of the multilayer printed wiring board by the build-up method of construction 
is formed by electroless plating, generally it had become a problem that the adhesive strength of the electroless-plating layer 
on an insulating resin is weak, and it is difficult to make an electroless-plating film form with sufficient reliability on an 
insulating resin layer. 

[0006] The method of damaging the resin front face which touches an electroless-plating film is proposed by considering as 
the method of forming an electroless-plating film with sufficient reliability on such an insulating resin layer recently, mixing a 
meltable component and carrying out dissolution removal by the oxidizer etc., into an insulating resin layer. For example, as it 
is in JP,64-47095,A, what damaged the front face of an insulating resin layer by the oxidizer, and heightened the anchor effect 
of electroless-plating film formation into the resin layer by mixture of resins, such as an epoxy resin meltable to an oxidizer, a 
bismaleimide triazine resin, and polyester resin, a resin insoluble to an oxidizer, or an inorganic filler is proposed by making a 
heat-resistant insulating resin layer into a matrix. 

[0007] Moreover, what differs the size of a meltable resin particle to an oxidizer, was made to form a false particle, and was 
mixed with the heat-resistant matrix-resin layer as it was in JP,7-34505,A which heightened these effects further is proposed. 
[0008] However, by these methods, since the thermal resistance of the resin modifier itself, such as a resin particle in which it 
is made to dissolve by the oxidizer etc. to a heat-resistant insulating resin layer, was inferior, it had become a problem to 
reduce the thermal resistance of the insulating resin layer formed as a result. 

[0009] Moreover, the fire retardancy of an insulating resin layer is mentioned as a demand to the photopolymer constituent 
used for the insulating resin layer of the above-mentioned multilayer printed wiring board. Although halogenides, such as the 
Lynn system flame retarders, such as an antimony trioxide and condensation phosphoric ester, and the tetrabromo biphenyl 
ether, etc. are generally used, an antimony trioxide is specified to be the highly poisonous substance defined by the 2nd article 
of the deadly poison controlling method, is specified also to the toxic material in the 3rd-article notification attached table 4th 
of ******, and since the handling takes cautions to it, it poses a problem. Moreover, the Lynn system flame retarder, the 
halogenide, etc. had the problem of thermal resistance falling according to an addition. 

[0010] Furthermore, the solvent development type which develops negatives by the organic solvent also about the kind of 
developer at the time of developing the above-mentioned photopolymer constituent has a problem not desirable in respect of 
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workability, safety, and environment cost not only starts in respect of a facility of an explosion-proof facility etc., but, and its 
eco-friendly alkali development type demand is strong at work top safety. 

[Problem(s) to be Solved by the Invention] this invention cancels the trouble which the conventional multilayer printed wiring 
board like the above-mentioned has, and is in the place which offers the multilayer-printed-board patchboard in which fire 
retardancy, high thermal resistance, and the electroless-plating film were made to form with sufficient reliability about the 
multilayer printed wiring board which consists of a photopolymer constituent in which eco-friendly alkali development is 
possible, and its photopolymer constituent. 

[° 012 1 • i u ■ i u, 

[Means for Solving the Problem] this invention person was able to solve the above conventional technical problems 

wholeheartedly as a result of examination. Namely, the ultraviolet-rays hardenability resin which this invention makes the 

reactant, the saturation, or the unsaturation polybasic acid anhydride of a bisphenol type epoxy compound and an unsaturation 

monocarboxylic acid react at least in a claim 1, and is obtained (A), A polyfiinctional epoxy compound (B), the epoxy 

compound which has an acrylic (meta) machine and an epoxy group in a molecule (C), It considers as the photopolymer 

constituent characterized by including a tetrabromobisphenol A type epoxy compound (D), an optical radical polymerization 

initiator (E), and a filler (G). 

[0013] Moreover, in a claim 2, the content of a tetrabromobisphenol A type epoxy compound (D) according to claim 1 
considers as the photopolymer constituent which contains at a rate of 0.1 - 20 weight section to [(A)+(B)+(C)+ (D)], and is 
characterized by the bird clapper. 

[0014] Moreover, in a claim 3, the epoxy compound (C) which has an acrylic (meta) machine and an epoxy group in a 
molecule according to claim 1 or 2 considers as the photopolymer constituent characterized by having 3, 4-epoxycyclohexyI 
machine or 3, and 4-epoxycyclohexyl methyl group. 

[0015] Moreover, in a claim 4, the epoxy compound (C) which has an acrylic (meta) machine and an epoxy group in the 
aforementioned molecule considers as the photopolymer constituent characterized by being 3, the acrylate which has 

4- epoxycyclohexyl methyl group, or methacrylate. 

[0016] Moreover, it is made for a claim 1 or a claim 2, a claim 3, or a polyfiinctional epoxy compound according to claim 4 to 
have in the structure shown in (** 1) in a claim 5. 

[0017] Moreover, in a claim 6, it considers as the multilayer printed wiring board characterized by using the hardening film 
which comes to harden a claim 1, a claim 2, a claim 3, a claim 4, or a photopolymer constituent according to claim 5 as a 
layer insulation film. 

[001 8] By using the photopolymer constituent characterized by the above thing, the multilayer printed wiring board in which 
fire retardancy, high thermal resistance, and an electroless-plating film are made to form with sufficient reliability by high 
resolution is offered. 
[0019] 

[Embodiments of the Invention] Hereafter, this invention is further explained to a detail. The reactant of the bisphenol type 
epoxy compound and unsaturation monocarboxylic acid which are an ultraviolet-rays hardening resin component in the 
photopolymer constituent of this invention, In the ultraviolet-rays hardenability resin (A) which saturation or an unsaturation 
polybasic acid anhydride is made to react, and is obtained as an example of a bisphenol component A screw 
(4-hydroxyphenyl) ketone, a screw (4-hydroxy-3, 5-dimethylphenyl) ketone, A screw (4-hydroxy-3, 5-dichlorophenyl) ketone, 
a screw (4-hydroxyphenyl) sulfone, A screw (4-hydroxy-3, 5-dimethylphenyl) sulfone, a screw (4-hydroxy-3, 

5- dichlorophenyl) sulfone, Screw (4-hydroxyphenyl) methane, screw (4-hydroxy-3, 5-dimethylphenyl) methane, Screw 
(4-hydroxy-3, 5-dichlorophenyl) methane, a screw (4-hydroxyphenyl) hexafluoro propane, A screw (4-hydroxy-3, 
5-dimethylphenyl) hexafluoro propane, A screw (4-hydroxy-3, 5-dichlorophenyl) hexafluoro propane, Screw 
(4-hydroxyphenyl) dimethylsilane, screw (4-hydroxy-3, 5-dimethylphenyl) dimethylsilane, Screw (4-hydroxy-3, 
5-dichlorophenyl) dimethylsilane, Screw (4-hydroxyphenyl) methane, screw (4-hydroxy-3, 5-dichlorophenyl) methane, Screw 
(4-hydroxy-3, 5-dibromo phenyl) methane, 2, and 2-screw (4-hydroxyphenyl) propane, 2 and 2-screw (4-hydroxy-3, 
5-dimethylphenyl) propane, 2 and 2-screw (4-hydroxy-3, 5-dichlorophenyl) propane, 2 and 2-screw 
(4-hydroxy-3-methylphenyl) propane, 2, and 2-screw (4-hydroxy-3-chlorophenyl) propane, The screw (4-hydroxyphenyl) 
ether, the screw (4-hydroxy-3, 5-dimethylphenyl) ether, the screw (4-hydroxy-3, 5-dichlorophenyl) ether, etc. are mentioned. 
[0020] Moreover, as an example of an unsaturation monocarboxylic acid, an acrylic acid, a methacrylic acid, a cinnamic acid, 
etc. are mentioned, for example. 

[0021] moreover, as an example of saturation or an unsaturation polybasic acid anhydride For example, a maleic anhydride, a 
succinic anhydride, itaconic acid anhydride, phthalic anhydride, To an anhydrous tetrahydrophtal acid and anhydrous to a 
KISAHIDORO phthalic acid and a methyl KISAHIDORO phthalic anhydride, Endo methylene-tetra-hydro phthalic 
anhydride, methyl endo-methylene-tetrahydrophthalic anhydride, Dibasicity acid anhydrides, such as chlorendic anhydride 
and methyl cyclohexene-dicarboxylic anhydride; Trimellitic anhydride, Pyromellitic dianhydride, aromatic multiple-valued 
carboxylic-acid anhydrides [, such as benzophenone tetrapod carboxylic-acid 2 anhydride, ]; - for example, 5- (2 --) which 
accompanies this in addition to this A multiple-valued carboxylic-acid anhydride derivative like the 5-dioxo tetrahydro 
furil-3-methyl-3-cyclohexene -1 and 2-dicarboxylic-acid anhydride etc. can be used. 

[0022] moreover, as an example of the polyfiinctional epoxy compound (B) which constitutes the photopolymer constituent of 
this invention A phenol novolak type epoxy resin, a cresol novolak type epoxy resin, The bisphenol A type epoxy resin, a 



bisphenol female mold epoxy resin, Epoxy resins, such as a bisphenol S type epoxy resin, a b.phenyl type epoxy resin and a 
cycloaliphatic epoxy resin Phenyl glycidyl ether, p-butylphenol glycidyl ether, The compound which has at least three or more 
epoxy groups, such as triglycidyl isocyanurate, diglycidyl isocyanurate, allyl glycidyl ether, and glycidyl methacrylate, is 
mentioned Moreover the various derivatives of a cyclohexene oxide, the hydrogenation compound of the aforementioned 
aromatic epoxy, the al'icyclic epoxy compound of the structure shown in a claim 4, etc. are mentioned. Since the system using 
the alicyclic epoxy compound of the structure shown in a claim 4 shows a high glass transition temperature, it is excellent in 
thermal resistance, and it is [ among these ] especially desirable. 

r00231 moreover, as an epoxy compound (C) which has an acrylic (meta) machine and an epoxy group in the molecule which 
constitutes the photopolymer constituent of this invention For example, glycidyl acrylate, glycidyl methacrylate methyl 
glvcidyl acrylate, Methyl glycidyl methacrylate, 9, 10-epoxy stearylacrylate, 9, 10-epoxy stearyl methacrylate, 3, 
4-epoxycyclohexyl methylacrylate, 3, 4-epoxycyclohexyl methylmethacrylate, 3, 4-epoxycyclohexyl methyl caprolactone 
acrylate 3 and 4-epoxycyclohexyl methyl caprolactone methacrylate etc. is mentioned. The system which has 3 and 
4-epoxy'cy'clohexyl methyl group is excellent in the stability when mixing with other materials, and especially desirable. 

[Sflvloreover the addition of the tetrabromobisphenol A type epoxy compound (D) which constitutes the photopolymer 
constituent of this invention The ultraviolet-rays hardenability resin which the reactant, the saturation, or the unsaturate 
polybasic acid anhydride of a bisphenol type epoxy compound and an unsaturation monocarboxylic acid is made to react, and 
is obtained (A), A polyfunction^ epoxy compound (B), the epoxy compound which has an acrylic (meta) machine and an 
epoxy group in a molecule (C), It is desirable to contain at a rate of 0.1 - 20 weight section to the sum total with a 
tetrabromobisphenol A type epoxy compound (D), i.e., [(A)+(B)+(C)+], (D). Fire retardancy with the as sufficient addition of 
a tetrabromobisphenol A type epoxy compound (D) as being under the 0. 1 weight section to [(A)+(B)+(C)+ (D)] is not 
acquired, and sufficient thermal resistance is no longer obtained with their being more than 20 weight sections. 
[00251 furthermore, as an optical radical polymerization initiator (E) which constitutes the photopolymer constituent of this 
invention For example, acetophenone, 2, and 2-diethoxy acetophenone, p-JIMECHIRUASE ** phenon, p-dimethylamino 
propiophenone, a dichloro acetophenone, a TORIKURORO acetophenone, Acetophenones, such as a p-tert-butyl 
acetophenone, a benzophenone, Benzophenones, such as a 2-chloro benzophenone, p, and p'-bisdimethyl amino 
benzophenone A benzyl, a benzoin, a benzoin methyl ether, benzoin iso-propyl ether, Benzoin ether and benzyl dimethyl 
ketals such as benzoin isobutyl ether, Thioxanthone, 2-chloro thioxanthone, 2, 4-diethyl thioxanthone, Sulfur compounds, 
such as 2-methylthioxanthone and 2-isoprophylthioxanthone 2-ethyl anthraquinone, octamethyl anthraquinone, 1, 2-bends 
anthraquinone, Anthraquinone, such as 2 and 3-diphenyl anthraquinone, azobis isobutyl nitnl, Thiol compounds, such as 
organic peroxide, such as benzoyl peroxide and cumene peroxide, and 2-MERUKAPU ** benzimidazole, a 2-mercapto benzo 
oxazole 2-mercaptobenzothiazole, etc. are mentioned. These compounds can also be used combining two or more sorts. 
Moreover, although it does not act as a photopolymerization initiator in itself, the compound which may increase the capacity 
of** RI and a photopolymerization initiator to use combining the above-mentioned compound can also be added. As such a 
compound, if it is used combining a benzophenone, tertiary amines, such as an effective triethanolamine, can be mentioned, 

for example. . . . . 

[0026] Moreover, as a filler (G) which constitutes the photopolymer constituent of this invention, minerals bulking agents, 

such as nature bulking agents of organic, such as a fluorine resin, and polyimide resin, a benzoguanamine resin, or asihca and 

talc an alumina, clay, a calcium carbonate, titanium oxide, and a barium sulfate, can be blended, for example. 

[0027] In addition, the composition ratio of each component receives the ultraviolet-rays hardenability (resin A) 100 weight 

section which the reactant, the saturation, or the unsaturation polybasic acid anhydride of a bisphenol type epoxy compound 

and an unsaturation monocarboxylic acid is made to react, and is obtained. Polyfunctional epoxy (compound B) 10 weight 

section - 50 weight section, the epoxy (compound C) 15 weight section which has an acrylic (meta) machine and an epoxy 

group in a molecule - 80 weight sections, It is the tetrabromobisphenol A type epoxy (compound D) 1 0 weight section - 50 . 

weight section, optical radical-polymerization-initiator (E) 1 weight section - 20 weight section, (Filler G) 5 weight section - -jf 

120 weight section. ...... • c 

[0028] Furthermore, in the above-mentioned photopolymer constituent, it is possible to add additives, the pigments tor 
coloring, etc., such as an epoxy-group hardening accelerator, a thermal polymerization inhibitor, a plasticizer, a leveling 
agent, a defoaming agent, an ultraviolet ray absorbent, and a flameproofing agent, if needed. 

[0029] Next, the manufacture method of a multilayer printed wiring board is explained concretely, this invention ~ first - a 
conductor --'it starts by forming the layer of the above-mentioned photosensitive insulating resin on the substrate in which the 
circuit was formed 

[0030] As a substrate used for this invention, a plastic plate, a ceramic substrate, a metal substrate, a film substrate, etc. can be 
used, for example, and a glass epoxy-group board, a bismaleimide triazine substrate, a low-temperature baking ceramic 
substrate, an alumimium nitride substrate, an aluminum substrate, an iron substrate, a polyimide film substrate, etc. can 

specifically be used. . .... 

[0031] a conductor - as a method of forming the layer of the aforementioned insulating resin in the substrate in which the 
circuit was formed, the method of applying the above-mentioned photopolymer constituent by various meanses, such as for 
example, the roller coat method, a dip coating method, a spray coating method, the spinner coat method, the curtain coat 
method, and screen printing, or the method of carrying out resin film pasting which processed the aforementioned mixed 
liquor in the shape of a film is applicable, for example Moreover, although it is usually about 20-100 micrometers, suitable 
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thickness of the aforementioned insulating resin in this invention can also be made thicker than it when high insulation is 

required especially. . . . 

[0032] After applying and drying the above-mentioned photopolymer constituent, a negative film is hit on the coat 
subsequently obtained by doing in this way, an activity beam of light is irradiated, the exposure section is stiffened, and the 
unexposed section is further eluted using weak alkali solution. Moreover, you may heat after exposure if needed. 
[0033] As a thing suitable for hardening by the light in this invention, the light oscillated from lamps, such as an extra-high 
pressure mercury lamp, a high-pressure mercury lamp, or a metal halide lamp, is mentioned. 

[0034] Moreover as an alkaline solution stated by this invention, sodium-carbonate solution, sodium-hydrogencarbonate 
solution diethanolamine solution, triethanolamine solution, ammonium-hydroxide solution, sodium-hydroxide solution, etc. 
are raised. Especially, sodium-carbonate solution has moderate alkalinity, unlike strong bases, such as a sodium hydroxide, 
also in work environment, is especially safe, and desirable. 

[0035] After alkali development, in order to raise alkali resistance, it is desirable to heat and to perform epoxy hardening 
processing. In the resin constituent of this invention, many properties, such as adhesion to metals, such as ** RI and not 
foolish RI whose endurance over strong-base water improves remarkably but glass, and copper, thermal resistance, and 
surface hardness, also improve to heat-treat. . 
[0036] performing electroless plating to the roughening front face, after the multilayer printed wiring board of this invention 
roughens the front face of the aforementioned insulating resin layer using an acid or an oxidizer - a conductor - it is 
manufactured by forming a circuit It is suitable that it is a kind as the method of this electroless plating, for example even if 
there are little non-electrolytic-copper plating, non-electrolyzed nickel plating, non-electrolyzed gilding, non-electrolyzed 
silver plating, and non-electrolyzed tinning either. In addition, electroless plating or electroplating of a kind which performed 
the aforementioned electroless plating upwards and is further different can be performed, or the coat of the solder can also be 

carried out. . 
[0037] in addition, the various methods which are performed about the printed wired board known conventionally according 
to this invention » a conductor ~ after being able to form a circuit, for example, performing electroless plating to a substrate, 
in case the method and electroless plating which ********** a c j rcu j t are performed, the method of forming a direct circuit 

etc. can be applied 

[0038] The ultraviolet-rays resin 45 weight section of the acid number 180 [ about ] (mgKOH/g) which bisphenol A type 
epoxy acrylate (RIPOKISHI VR-90, Showa High Polymer Co., Ltd. make) and phthalic anhydride are made to react, and is 
obtained, (Example) The cycloaliphatic-epoxy-resin (EHPE3150, die cell chemistry company make) 15 weight section, 3, the 
4-epoxycyclohexyl methylmethacrylate (tradename Ml 00; die cell chemistry company make) 15 weight section, The 
tetrabromobisphenol A type epoxy compound (Epicoat 5050, oil-ized shell epoxy company make) 10 weight section, After 
adding the propylene-glycol-monomethyl-ether acetate solvent and agitating the silica impalpable-powder 10 weirfiLsection, 
the leveling agent (product made from big KEMI) 1 weight section, and the optical radical-polymerization-initiator 
TPO(BASF A.G. make) 4 weight section, it kneaded with 3 rolls and the photosensitive insulation resin solution was 

obtained. . 
[0039] Next, it is about 40 micrometers to the copper-clad glass epoxy-group board which carries out degreasing washing ot 
this photosensitive insulation resin solution using a slot coating machine, and has formed the circuit pattern. After applying to 
thickness and drying, it lets a photo mask pass, and they are 150 mJ/cm2. Adhesion exposure was carried out, with the alkali 
developer of an organic amine system, negatives were developed for 1 minute and 30 degrees C of unexposed sections were 
removed. Then, using dryness oven, it was performed at 100 degrees C, heat-hardening processing was performed at 200 
more degrees C for 1 hour for 1 hour, and the insulating resin layer was formed. 

[0040] It is about 25 micrometers in thickness at the copper-plating process of the usual printed circuit board about the 
substrate in which the above-mentioned insulating resin layer was formed. Copper plating was given and conductor-layer 
formation was carried out. 

[0041] By repeating the number of times of a request of the above process, the adhesion between the insulating layer between 
layers and a copper-plating layer obtained the good multilayer printed wiring board. 

[0042] The ultraviolet-rays resin 45 weight section of the acid number 180 [ about ] (mgKOH/g) which bisphenol A type 
epoxy acrylate (RIPOKISHI VR-90, Showa High Polymer Co., Ltd. make) and phthalic anhydride are made to react, and is 
obtained, (Example 1 of comparison) The cycloaliphatic-epoxy-resin (EHPE3150, die cell chemistry company make) 20 
weight section, 3, the 4-epoxycyclohexyl methylmethacrylate (tradename Ml 00; die cell chemistry company make) 20 weight 
section, After adding the propylene-glycol-monomethyl-ether acetate solvent and agitating the silica impalpable-powder 10 
weight section, the leveling agent (product made from big KEMI) 1 weight section, and the optical 
radical-polymerization-initiator TPO(BASF A.G. make) 4 weight section, it kneaded with 3 rolls and the photosensitive 
insulation resin solution was obtained. 

[0043] Next, it is about 40 micrometers to the copper-clad glass epoxy-group board which carries out degreasing washing of 
this photosensitive insulation resin solution using a slot coating machine, and has formed the circuit pattern. After applying to 
thickness and drying, it lets a photo mask pass, and they are 150 mJ/cm2. Adhesion exposure was carried out, with the alkali 
developer of an organic amine system, negatives were developed for 1 minute and 30 degrees C of unexposed sections were 
removed. Then, using dryness oven, it was performed at 100 degrees C, heat-hardening processing was performed at 200 
more degrees C for 1 hour for 1 hour, and the insulating resin layer was formed. 

[0044] It is about 25 micrometers in thickness at the copper-plating process of the usual printed circuit board about the 
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substrate in which the above-mentioned insulating resin layer was formed. Copper plating was given and conductor-layer 
formation was carried out. 

[0045] By repeating the number of times of a request of the above process, the adhesion between the insulating layer between 
layers and a copper-plating layer obtained the good multilayer printed wiring board. 

[0046] The ultraviolet-rays resin 40 weight section of the acid number 180 [ about ] (mgKOH/g) which bisphenol A type 
epoxy acrylate (RJPOKISHI VR-90, Showa High Polymer Co., Ltd. make) and phthalic anhydride are made to react, and is 
obtained, (Example 2 of comparison) The cycloaliphatic-epoxy-resin (EHPE3150, die cell chemistry company make) 20 
weight section, 3, the 4-epoxycyclohexyl methylmethacrylate (tradename Ml 00; die cell chemistry company make) 20 weight 
section, The antimony-trioxide 5 weight section, the silica impalpable-powder 10 weight section, the leveling agent (product 
made from big KEMI) 1 weight section, After adding the propylene-glycol-monomethyl-ether acetate solvent and agitating 
the optical radical-polymerization-initiator TPO(BASF A.G. make) 4 weight section, it kneaded with 3 rolls and the 
photosensitive insulation resin solution was obtained. 

[0047] Next, it is about 40 micrometers to the copper-clad glass epoxy-group board which carries out degreasing washing of 
this photosensitive insulation resin solution using a slot coating machine, and has formed the circuit pattern. After applying to 
thickness and drying, it lets a photo mask pass, and they are 150 mJ/cm2. Adhesion exposure was carried out, with the alkali 
developer of an organic amine system, negatives were developed for 1 minute and 30 degrees C of unexposed sections were 
removed. Then, using dryness oven, it was performed at 1 00 degrees C, heat-hardening processing was performed at 200 
more degrees C for 1 hour for 1 hour, and the insulating resin layer was formed. 

[0048] It is about 25 micrometers in thickness at the copper-plating process of the usual printed circuit board about the 
substrate in which the above-mentioned insulating resin layer was formed. Copper plating was given and conductor-layer 
formation was carried out. 

[0049] By repeating the number of times of a request of the above process, the adhesion between the insulating layer between 
layers and a copper-plating layer obtained the good multilayer printed wiring board. 

[0050] The ultraviolet-rays resin 40 weight section of the acid number 1 80 [ about ] (mgKOH/g) which bisphenol A type 
epoxy acrylate (RJPOKISHI VR-90, Showa High Polymer Co., Ltd. make) and phthalic anhydride are made to react, and is 
obtained, (Example 3 of comparison) The cycloaliphatic-epoxy-resin EHPE3 150 (die cell chemistry company make) 20 
weight section, 3, the 4-epoxycyclohexyl methylmethacrylate (tradename Ml 00; die cell chemistry company make) 20 weight 
section, The Lynn system flame-retarder CR-741 (large 8 chemical-industry company make) 5 weight section, the silica 
impalpable-powder 10 weight section, After adding the propylene-glycol-monomethyl-ether acetate solvent and agitating the 
leveling agent (product made from big KEMI) 1 weight section, and the optical radical-polymerization-initiator TPO(BASF 
A.G. make) 4 weight section, it kneaded with 3 rolls and the photosensitive insulation resin solution was obtained. 
[005 1] Next, it is about 40 micrometers to the copper-clad glass epoxy-group board which carries out degreasing washing of 
this photosensitive insulation resin solution using a slot coating machine, and has formed the circuit pattern. After applying to 
thickness and drying, it lets a photo mask pass, and they are 150 mJ/cm2. Adhesion exposure was carried out, with the alkali 
developer of an organic amine system, negatives were developed for 1 minute and 30 degrees C of unexposed sections were 
removed. Then, using dryness oven, it was performed at 100 degrees C, heat-hardening processing was performed at 200 
more degrees C for 1 hour for 1 hour, and the insulating resin layer was formed. 

[0052] At the copper-plating process of the usual printed circuit board, copper plating with a thickness of about 25 
micrometers was given, and conductor-layer formation of the substrate in which the above-mentioned insulating resin layer 
was formed was carried out. 

[0053] By repeating the number of times of a request of the above process, the adhesion between the insulating layer between 
layers and a copper-plating layer obtained the good multilayer printed wiring board. 

[0054] The bond strength (Peel intensity) of the insulating resin layer of a patchboard and conductor layer which were 
manufactured as mentioned above was measured by the method of JIS-C -648 1 . Moreover, resolution evaluation was 
performed to the above-mentioned photopolymer constituent, and the beer hall of the diameter of 80 micron made x what is 
not formed with O and the sufficient configuration in the thing made to form with a sufficient configuration. Furthermore, the 
glass transition temperature by the dynamic viscoelasticity measuring device was measured to the hardening film which makes 
it come to harden the above-mentioned photopolymer constituent, and thermal resistance was evaluated. Furthermore, fire 
retardancy was evaluated according to UL94 specification. A result is shown in Table 1. 



[0055] 
Table 1] 
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[0056] While being able to form the adhesive outstanding electroless-plating film with many sufficient target physical 
properties, i.e., reliability, the example 1 showed the definition, and thermal resistance and the outstanding property, and the 
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oronertv also with eood fire retardancy was shown in it, so that clearly from the above-mentioned table 1 . However in the 
exaS fof colrson which does not add a fire-resistant component, the Peel intensity and the heat-resistant value did not 
aS hav h ^fire r Srdancy of sufficient thing, and became what lacks in the reliability as a product. Moreover, m the 
example 2 oFcom P a son which added the antimony trioxide as a flame retarder, the Peel mtensity and the : heat-resistant value 
b3t a ?^55Sthe definition of sufficient thing is not bad suitable for the target densificat^ Moreover in the 
exantle 3 of Comparison which added the flame retarder of the Lynn system, it was weak, and platmg Peel intensity and 
thermal resistance fell, and the fire-resistant effect also became what lacks in the reliability of material. 
^iSS^bove result, that the insulating resin layer of alkali development type photosens.t.vity which excel ed [ h gh 
™o\uten]m thermal resistance and the electroless-plating adhesive property, and was excellent in the fire-resistant property 
can be offered made clear the multilayer printed wiring board of this invention. 

[Effect of the Invention] In the conventional thing, the photopolymer constituent of this invention can offer *e ™ ul t>layer 
printed wiring board which are thermal resistance and an electroless-plating adhesive property in the high resolution wh.ch 
has not been attained and which is excellent in fire retardancy while excelling. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The ultraviolet-rays hardenability (resin A) polyfunction^ epoxy compound (B) which the reactant, the saturation, 
or the unsaturation polybasic acid anhydride of a bisphenol type epoxy compound and an unsaturation monocarboxylic acid is 
made to react, and is obtained at least, the epoxy (compound C) tetrabromobisphenol A type epoxy compound (D) which has 
an acrylic (meta) machine and an epoxy group in a molecule, an optical radical initiator (E), the photopolymer constituent 
characterized by including a filler (F). 

[Claim 2] The photopolymer constituent with which the content of a tetrabromobisphenol A type epoxy compound (D) 
according to claim 1 contains at a rate of 0. 1 - 20 weight section to [(A)+(B)+(C)+ (D)], and is characterized by the bird 
clapper. 

[Claim 3] The photopolymer constituent with which the epoxy compound (C) which has an acrylic (meta) machine and an 
epoxy group in a claim 1 or a molecule according to claim 2 is characterized by having 3, 4-epoxycyclohexyl machine or 3, 
and 4-epoxycyclohexyl methyl group. 

[Claim 4] The photopolymer constituent characterized by the epoxy compound (C) which has an acrylic (meta) machine and 
an epoxy group in a claim 1, a claim 2, or a molecule according to claim 3 being 3, the aery late which has 4-epoxycyclohexyl 
methyl group, or methacrylate. 

[Claim 5] A claim 1, a claim 2, a claim 3, or a polyftinctional epoxy compound according to claim 4 (B). [Formula 1J 




(m and n show the natural number and R shows an alkyl group or an amine. Photopolymer constituent characterized by being 
the structure shown in). 

[Claim 6] The multilayer printed wiring board characterized by using the hardening film which comes to harden a claim 1, a 
claim 2, a claim 3, a claim 4, or a photopolymer constituent according to claim 5 as an insulating resin layer. 



[Translation done.] 



